This study aimed at finding out the degree of including international standards of science education in the physics syllabus of the secondary stage in Palestinian schools. The sample of the study consisted of the analytical aspect of the physics textbooks of the eleventh and twelfth grades. The findings of the study show that the rates of including international standards of science education in these textbooks do not match expectations. The study also shows that the criterion of physics ranked first on the study scale among the criteria of content, followed by the criterion of science as a survey, and then the criterion of unified concepts and processes of science. However, there is obvious omission of the standards of science and technology, science from personal and societal perspectives, and the history and nature of science. In light of these results, the researcher recommends the development of the physics syllabus of the secondary stage to include international standards. The study, further, calls for more research on the assessment of physics textbooks and other disciples of science at different educational levels in view of content standards as well ason the impact of including such standards on the learning outputs.
Introduction
These days, teaching science witnesses, both locally and internationally, great interest and continuous development due to the challenges presented by the enormous developments in scientific literacy and the scientific and technological achievements of the twenty first century (Chiaepetta, Fillman and Sethna, 1993) . Science education has experienced the rise of several development projectswhich aim at achieving science literacy for all students. Among these is the 2061 project which was introduced by the American Association for Advancement of Science (AAAS) in 1989. This project aimed at reinforcing the scientific literacy of the Americans, with special focus on the need for facing any potential challenges and obstacles that might hinder the achievement of this objective. In this context, it is worth mentioning that the interrelation between science, mathematics, and technology is the core means of science education towards scientific literacy (AAAS, 1989) .
The interest in achieving scientific literacy is not confined to the 2061 project. Many modern projects on developing the teaching of science have adopted the same idea, mainly the project of International Science Education Standards which was developed by the US National Research Council (NRC) in 1995. NESES emphasize the idea of science literacy in a way that corresponds to the description used by the 2061 project, a matter which establishes a unique framework that is different from old frameworks which were overloaded with the scientific content and focused mainly on covering as much of the content (Goodrum, Hackling and Rennie, 2001 ).
literacy. These standards fall into eight fields, which are: science as a means for survey, physics, biology, earth and space sciences, science from personal and societal perspectives, history and nature of science, and unified concepts and process of science.
It is common sense that teaching physics has many functional objectives, as upgrading students' level of understanding of physics concepts, teaching students the ability to improve their understanding of natural phenomena, improving critical thinking, increasing the affectivity of learning, improving science appreciation and assessment, and finally acquiring the skills needed for scientific processes in a functional way (Cavallo, Rozman& Potter, 2004) . There have been continuous efforts seeking to improve the physics curricula in many countries around the world. Such efforts have influenced the physics curricula of the Arab countries, including Palestine. Consequently, several adaptations and changes have been introduced to make these curricula more acceptable by both learners and teachers (Badran, 1991) A considerable number of studies have been carried out to investigate the degree of including international standards of science education in science curricula. Chaippetta, filman and Sethna, (1991) conducted an analytical study on secondary stage chemistry textbooks and the teaching aids employed by the curricula. The results of their study showed that the content of six of the investigated textbooks focused on the component of science as part of scientific knowledge. The study also found out that the seven textbooks investigated by the researchers did not stress the component of science as an approach for thinking, and that the content was excessive in terms of the number of pages. In his study, Haury (2000) analyzed biology textbooks in the U.S. to investigate how much they agree with the objectivesof science education enlisted by international standards of science education. The results showed that there was obvious disregard of vital science concepts. The focus of the curriculum was on technical terms and on minor measurable details. The study, further, pointed out that American students were receiving modest assistance in discussing the results of the learning activities pertaining toscience concepts. Westerlund and West (2000) , carried out a brief study to assess a selected biology test (ECO) at Texas high schools based on international standards of science education. The researchers used an instrument to measurescience literacy through comparing test questions against international standards of assessment. The study found out that the test applied did not meet the criteria of science education relevant to biology concepts. Besides, there was deficiency in assessing three of the standards of the content of science education.
In the Palestinian context, Al-Khaledi (2004) did an analytical study on the newly adopted Palestinian syllabus to investigate its ability for training and qualifying individuals who enjoy adequate and balanced science literacy. The study found out that the Palestinian science syllabus lacks the desired balance and focuses only on part of the science literacy aspects. Still, the calculated percentages of literacy science mismatch the recommendations of experts.
In a study conducted on Jordanian students, Safi (2005) investigated the impact of teaching on the level of science literacy and achievement of students taking a content of physics that was designed in light of international standards. The study showed a positive impact of teaching such content on the students' level of science literacy and achievement.
Al-Lu'lu' (2007) did a study which aimed at finding out the quality of the physics subjects covered by the Palestinian science syllabus of the primary stage with reference to international standards of science syllabus. The results showed that the percentages of such standards are 33% for the first grade syllabus, 87% for the second, 46% for the third, and 100% for the fourth grade syllabus. Moreover, the new Palestinian syllabus includes additional subjects, which adds to the information presented, although such subjects neither follow a systematic order nor do they treat the material concept as a basic physical one.
In a Jordanian study, Cannan (2005) investigated the range of correspondence between science education in the fifth, sixth, seventh and eighth grades and international standards. The study also aimed at determining the impact of a standardized unit of study on the students' achievement in science concepts. The outcomes showed that the rate of correspondence was 39%.
In another Jordanian study, Al-Atrash (200) examined the degree of including international standards of content in the science syllabus of the primary stage of Jordanian schools as well as the impact of teaching a standardized unit on the students' level of science literacy and their attitudes towards sciences. The findings of the study indicated that the science syllabus included the three traditional standards of science content, namely natural sciences, biology, and earth and space sciences. Further, there was significant omission of the standards of science and technology and those of history and nature of science.
general secondary exams to find out how much the meet with international standards of science education. The results showed a lack of decision making questions in physics textbooks and in general exams.
Finally, Al-Khitabi and Al-Shu'aili (2007) did a study to find out the degree of following international standards of science syllabus of the fifth grade in Jordan. The results showed that the syllabus highly observed international standards; yet there was poor consideration of the fields of science and technology, science from personal and societal perspectives, history and nature of science, and science concepts and processes.
It becomes clear through all these previous studies that some of them analyzed the syllabi, programs, or exams of science with reference to international standards of science education. The results of all these studies call for more research on analyzing the content of science textbooks adopted at different levels.
Problem of the Study
The present study mainly aims at finding out the degree of including international standards of science education in the physics syllabus of Palestinian secondary schools.
Significance of the Study
The significance and importance of the present study come from the fact that it goes side by side with up-to-date world efforts of improving science teaching as well as the need for developing science curricula according to the requirements of the science and technology of today's life. The study is performedamid the efforts of Palestinian Ministry of Education to develop science curricula in the hope to achieve the main objective of instruction, represented in qualifying and preparing science literate individuals. Therefore, the study provides real information and statistics that will hopefully contribute to the improvement of physics curriculum. Besides, the study presents a list of assessment standards that are helpfulin assessing the content of science textbooks, which may ultimately assist researchers in the fields of science education and science instruction. It is hoped that this work of research will benefit those entrusted in introducing and developing science curricula and syllabi.
Community and Sample of the Study
The community and sample of the study include the textbooks used in teaching physics to eleventh and twelfth graders at Palestinian secondary schools in 2016.
Study Procedures
The following research procedures were carried out throughout this study: 1) Determining the objective behind the analysis. This deals measuring the rate of including international standards of science education in the physics syllabus of Palestinian secondary schools.
2) Selecting the community and sample of the study. These are the physics textbooks adopted in the secondary stage.
3) Determining the categories of analysis which includethe content standards derived from international standards of science education.
4) Analyzing the content of the physics textbooks of the secondary stage by both the present researcher and another one. Analysis was done again using Cooper scale to prove its validity.
5) Applying the appropriate statistical procedures of frequency and percentages to determine the results.
Instruments of the Study
The instrument of content analysis was used in this study, and it was developed according to the following procedure:
The researcher interpreted international standards of science education as they were introduced by the National Academy for Sciences (NRC, 1996) . Then, she derived the indicators of standards involved by the instrument of analysis. This instrument involved six fields of science content standards. They were the unified processes and concepts of science, science as a survey, physics, biology, earth and space sciences, science and technology, science from personal and societal perspectives, and history and nature of science. However, the fields of biology and earth and space sciences enlisted under the content standards were excluded from the instrument due to the fact that the applied physics syllabus is separate and lacks other science literacy branches. Further, the list was submitted to an expert for translation check.
Validity of Content Analysis Instrument
To prove the capacity of the items of analysis instrument, to represent the domains of standards, and to suggest percentages appropriate to the accepted rate of major standards in physics textbooks, the Arabic version of the instrument was submitted to a committee of seven faculty arbitrators from Universities. Comparing the percentages presented by previous studies on international standards, as Al-Atrash's, the researcher finds out that they correlate with data presented in table (1).
Reliability of Analysis Procedure
To prove the validity of the analysis procedure, the researcher applied the following two approaches.
-Reliability over the time: The researcher analyzed the physics textbooks of the eleventh and twelfth graders of the scientific stream twice, with a break for two months. The percentages of correlation and agreement in the six domains of content ranged between 85% and 100%. This indicates that there is an adequate degree of validity over the time which serves the purposes of the study.
-Reliability via individuals: The researcher explained the procedure of analysis with reference to international standards as revealed by a secondary school teacher who has an MSc degree. Four sessions, one hour each, were held with this teacher to analyze a selected unit. It was agreed to distribute the unit's items over the indicators of content standards' domains. Accordingly, one unit of the eleventh grade physics syllabus was selected randomly. The teacher was invited to participate in analyzing the unit. The results of analysis were compared with those arrived at by the researcher herself. The percentages of agreement, presented in table (3), were calculated using Cooper scale. The percentages rated from 92% to 100%. This indicates relative agreement and correspondence between the researcher and the school teacher, which was for the benefit of the study purposes.
Methodology of the Study
The researcher applied the analytical descriptive method in analyzing the degree of including international standards.
Mechanism of Content Analysis
The content of the eleventh and twelfth grades' physics syllabus was analyzed according the following steps:
-The content was reading and then divided it into two categories of items. Each item was treated as a unit of analysis, which in turn could be one sentence or more.
-Items were classified, as presented in the appendix, according to their correspondence with sub content standards enlisted under the international standards for science education.
-The frequency of each factor of the six major content standards was calculated after sub standards of content were done.
-Frequency tables were created to show the frequency and percentages of items with reference to the content standards of the syllabus.
-The percentages of each of the content standards included in the physics syllabi of the two grades were compared, as in table one above.
Results of the Study
As stated before, the present study aimed at investigating the degree of including international standards of science education in the Palestinian physics syllabus of the secondary stage.
It was found the investigated syllabus included 1124 items which were distributed over the two grades, as shown in table (2) below. Tables (3, 4 , 5, 6, 7, 8) below show the results of analyzing the physics syllabus using the instrument designed for the purpose of the study. It also presents the calculated frequencies and percentages of the six indicators of content standards of unified concepts and processes, science as a survey, physics, science and technology, science from personal and societal perspectives, and history and nature of science. Table ( 3) above shows that the percentages of the sub standards of the physics of the eleventh and twelfth grades are according to the following descending order: 32.89% for the standards of evidence model, and interpretation; 32.04% for validity, change and measurement; 18.31% for system, order, and organization; 13.54% for form and content; and 3.18% for progress and balance. The table above indicates that the percentages of the sub standards of physics are in the following order: 31.09% for motions and forces; 23.48% for energy reservation and disorder increase; 14.74% for energy and substance interactions; 14.65% for atomic structure; and 1.85% chemical interactions. Table 6 above shows that the substandard of understanding science and technology ranks first, with a percentage of 68, followed by the sub standard of abilities needed for technological design with a percentage of 31.51. As we notice in table 7 above, the descending order of the percentages of the sub standards of 'science from personal and societal perspectives' is as follows:
28.40% for 'the role science and technology in local, national, and global challenges'; 22.94 % for 'personal and public health'; 21.81 for 'natural resources', 19.31 for 'natural and human risks'; and 5 for 'clean environment'. The curriculum lacks the substandard of rise of population. The table above shows that the calculated percentages on the sub standards of history and science are 49.39 for 'the historical perspective of science', 28.75 for 'science as a human effort', and 21.82 for 'the nature of scientific knowledge'. Table (9) below presents the results for the frequencies and percentages calculated on each of the content standards in the physics curriculum of the two grades. As we notice, the standard of 'physical sciences' come in the first place with a percentage of 35.59; 'science as a survey' comes second with a percentage of 26.19; 'the unified concepts and processes' comes third with a percentage of 21.86; 'science and technology' comes fourth with a percentage of 6.35; 'science from personal and societal perspectives' comes fifth; and the standard of 'history and nature of science'comes in the sixth place with a percentage of 6.11.
Besides, the table above shows that the percentages of the six standards do not match the expected percentages. The rate of differences reaches 13%, as in the standard of unified concepts and processes of science. While some of the percentages exceed the expected percentages for the standards of'unified concepts and processes', 'science as a survey', and 'physical sciences', other percentages are below the expected rates, as those of 'science and technology', 'science from personal and societal perspectives', and history and nature of science'.
The low rates of the standards of science as a survey and that of unified concepts and processes can be attributed to the rise in the rate of the scientific content of the physics of the twelfth grade, which reaches 40.32%. This rate exceeds that of the eleventh grade, which is 30.8%. This result indicates that the excessive interest in including scientific knowledge in the curriculum negatively influences the interest in including the humanistic dimensions of 'the history and nature of science' and its relation to technology, which was stressed by AAAS.
Also, this can be attributed to the nature of the content of the subjects covered in both textbooks, which requires survey and research. Further, the intensity of scientific material and the shortage of time led to cutting down the number of the activities included in the curriculum.
The rates of including the standard of 'science and technology' in both textbooks were the same, though below expectations. This might be attributed to the fact that this criterion is still a new one. The concentration of this standard on understanding science and technology was more than on the abilities needed for technological design. This result might also be attributed to the fact that syllabus designers did not have a clear vision as to the importance of scientific technology.
The concentration of the standard of 'science from personal and societal perspectives' was on the substandard of 'the role of science and technology in addressing local, national, and international challenges', followed by the substandard of 'individual and public health' and the substandard of 'natural resources' respectively. This indicates that syllabus designers were concerned of showing the importance of science to the individual and the community. We can figure out this from the following percentages calculated on the standard of 'science for the community and the role of man': 19% for the substandard of 'the different risks and challenges encountering people' and 'the role of man in minimizing these'; 11.9% for the substandard of 'man employs various natural resources as systems'; and 9.52% for the substandard 'scientific and technological advances are influenced by the social challenges and problems'. The results pertaining to this standard indicate that some of its indicators disappeared from the physics curriculum of the secondary stage, as selecting the type of food, family basic health needs, gender relations and human progress, population growth, etc. The factor behind this result could be the omission of certain subjects that contradicted the Arab Muslim context.
As for the standard of 'history and nature of science', the percentage calculated was more in the physics of the twelfth grade than in that of the eleventh grade. Some indicators of this standard were not included in the textbook of the eleventh grade, as the sub standards of 'scientists enjoy ethical traits' and 'scientists are influenced by social, cultural, and personal beliefs'. This can be explained based on the fact thatthe curriculum designers, who included information on the atom and its nature and the relevant scientists' contributions, were not aware of this aspect of science and therefore were concerned of preserving the traditional structure of the textbook, which focuses on content.
Concerning the historical perspective, the historical background pertaining to the invention of electricity and its influence contributed to the high percentage of this standard in the physics of the eleventh grade.
The findingsof the presentstudy match those of Kesidou and Roseman (2002) , Safi (2005) , Canaan (2005) and Al-Atrash (2006) . Based on this, we can conclude that the physics of the secondary of Palestinian schools observe, in some areas, the content standards enlisted under the international standards of science education, yet other areas need improvement so as to upgrade the students' level of science literacy and achievement.
Recommendations
In view of the results, the researcher recommends the following:
-Physics teachers training programs should consider content standards in order to enable teachers to better understand them.
-National researchers should expand and enhance research on science pedagogy though conducting studies that address other standards of science education, including teaching methods, career development, science education programs, science education systems, and educational assessment.
